Introduction
============

Bone metastases occur in a high percentage of patients with cancer, causing pain and other related symptoms; progressive and nocturnal pain may be related to a malignant aetiology \[[@B1],[@B2]\]. Spinal metastases may be treated surgically or non-surgically, depending on patient status \[[@B1]\]. The first publications on spinal metastases date to the beginning of the last century \[[@B3]\]. Due to the clinical presentation, a multidisciplinary approach is essential in patients with metastasis of the spinal column \[[@B4]\].

For approximately 20 years, vertebroplasty (VP) has been used to achieve relief from pain and improve function in eligible patients affected by vertebral fractures. The procedure is also performed in patients with tumours of the vertebral body \[[@B5]-[@B10]\]. In 1987, Galibert et al. \[[@B11]\] described the technique for the treatment of a vertebral angioma, and it was described for the treatment of vertebral metastases in 1989 by Kaemmerlen et al. \[[@B12]\]. A study by Brodano et al. \[[@B6]\] explored indications, contraindications, techniques, and complications of VP. These authors pointed out that VP is not indicated as an isolated procedure in primary spine tumours, and it should not be used when secondary a disease of the spine, severe osteoporosis, or segmental kyphosis is present. VP is contraindicated under some conditions, as pointed out by Rose and Buchowski \[[@B1]\]. Nevertheless, it has been generally recognised as a safe procedure for patients; the complications are known and described elsewhere \[[@B13]-[@B15]\]. Among the complications, cement leakage occurs frequently, causing pulmonary cement embolism. A report by Kollmann et al. \[[@B16]\] indicated that the removed cement piece was not thrombogenic. Furthermore, a recent study reported the effects of inhalation of polymethylmethacrylate (PMMA) fumes by the operating room staff \[[@B17]\]. Mpotsaris et al. \[[@B18]\] found that VP relieved symptoms and achieved mobility improvements and was also effective in the immediate relief of pain in patients with tumour-related vertebral fractures. In daily clinical practice, VP represents a good option in tumour-healed patients or could be considered as a palliative procedure in those for whom different solutions are not applicable, such as when a mechanical insufficiency of the vertebral bodies is present \[[@B6],[@B19]\]. On the other hand, a previous study by Harvey and Kallmes \[[@B20]\] demonstrated that patients undergoing VP are discharged more frequently to rehabilitation facilities rather than home and the result suggested that rehabilitation is proposed even in cases of a good outcome. Despite the use of VP, little has been published regarding postoperative rehabilitation following the procedure in regards to tumour-related vertebral fractures. The aim of this study was to investigate, by means of a literature review, correlations between VP and the need for rehabilitation after patients with tumour-related vertebral fractures were operated on.

Materials and Methods
=====================

This review was based on literature from the US National Library of Medicine, National Institutes of Health (PubMed), using the following Medical Subject Headings (MeSH) terms: \"vertebroplasty,\" \"surgical procedures, minimally invasive,\" \"bone neoplasm,\" \"spine,\" \"postoperative care,\" \"rehabilitation,\" and \"exercise.\" The Boolean operators OR and AND were used with the key words. Three search strings were built and matched to obtain a selected number of citations. The first string was \"bone neoplasm AND spine\" using limits in the species and languages fields. The second was \"vertebroplasty OR surgical procedures, minimally invasive,\" using limits in species, languages, and dates, in order to obtain the most recent results on the topic. The third string was \"postoperative care OR rehabilitation OR exercises\" with the same limits as the first. The three search strings were matched using the AND operator in the advanced search option of PubMed ([Table 1](#T1){ref-type="table"}). The search was conducted in April 2012. Studies were included in the review if they considered patients with bone neoplasm/spinal metastases undergoing VP, if a description of rehabilitation was present, and if they were written in English, Italian, German, or French. The search strategy is summarised in [Fig. 1](#F1){ref-type="fig"}.

Results
=======

In total, 14 citations were retrieved: potentially relevant studies were identified by searching titles and abstracts, and then the full text of the selected articles was reviewed. Twelve citations were excluded because they were related to techniques other than VP, did not consider vertebral fractures, and/or did not take into consideration the topic of rehabilitation. Finally, two fulltext articles were retained for review, having met the inclusion criteria. In the two studies, different vertebral levels were considered and both included a part dedicated to the rehabilitative treatment ([Table 2](#T2){ref-type="table"}).

Discussion
==========

All studies retrieved in this review were non-experimental in nature, most had a small or very small population, and there was little discussion of the rehabilitation needed after VP. The papers retrieved focused on surgery rather than rehabilitation. However, Pedicelli et al. \[[@B21]\] described the importance of postoperative rehabilitation to maximise the outcome in their sample after VP. Even though a detailed description of the rehabilitative pathway was lacking, these authors dealt with the subject to some degree and reported on the physical therapies used as postoperative tools (laser, magnetic fields). Lopez-O\'Rourke et al. \[[@B22]\], in a case report, described the course of a patient with bone metastases who underwent cervical VP; the authors referred to other studies \[[@B23],[@B24]\] examining the usefulness of a program to strengthen the back extensor muscles in women with osteoporosis. The authors also cited a study by Crevenna et al. \[[@B25]\] in which aerobic exercises were conducted in a breast cancer patient suffering from bone metastases. Even though this paper was not included in the present review because it did not satisfy the inclusion criteria (the patient did not undergo a VP), we considered the paper because the authors planned a new therapeutic approach (aerobic exercise) in a patient affected by bone metastases related to breast cancer, reporting physical and physiological benefits during the chemotherapy timeframe. It is widely known that physical activity improves health conditions in general and that it is also recommended in aging and in skeletal diseases. We would underscore the appropriateness of exercise as a primary component in rehabilitation. In accordance with the studies above, one may suppose that appropriate and controlled physical activity should improve the course of recovery after VP, in both cancer and non-cancer patients. This review extracted only the most recent information from the literature being limited to the previous years and the result should be restricted. However, this weak point could represent one of the advantages of this study in that the result was based on the most recent studies. We also emphasise that the non-experimental nature of the reviewed studies requires us to carefully consider the contents.

Conclusions
===========

We have attempted to gather more evidence to better understand the need for rehabilitation after VP in cancer-related vertebral fractures by means of a multidisciplinary review of the literature. As stated in the Introduction, a multidisciplinary approach is recommended when treating patients with spine tumours or spine metastasis, and this may include rehabilitation. We searched the literature for published studies on the topic. Notwithstanding that rehabilitation after VP in cancer patients has rarely been examined, we found that a non-specific rehabilitation pathway is described to enhance physical recovery. Even so, the need for rehabilitation after VP is not clearly described for patients with tumour-related vertebral fractures. In conclusion, VP is used to reduce pain in eligible patients with vertebral fractures and represents a good option in tumour-healed patients or in the presence of mechanical insufficiency of the vertebral bodies. A multidisciplinary approach is advisable for those suffering from vertebral fractures/pain under cancer-related conditions, and rehabilitation should be personalised and appropriate, based on the clinical condition and daily needs of the patient. From this review, today, the postoperative course of VP does not strictly indicate the need for rehabilitation. No experimental study has been reported on the topic.
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